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Absolute values have been obtmined for e isclopic abundance mtios of magnesium, using surface

cmission masa spectrotnetcy.

lute values are ¥ Mg/ Mg

Samplea of known w:rtoglc compoeition, prepared [rom neady pure

weparated magnesinm isplopes, wera uscd Lo calibeate t
= ,12663 = 0.00013 and *Mg™Mg=0.13932 = 0.00026, yielditg an atomic

¢ masa specirometers.  The resuhing abhso-

weight (20 =13} of 24 HMOT L 0.00044. The indbcared uneertainiies arr, overell Iimity of error bazed
ont 95 pereent confiderce mits for the mean and allowances for effecte of known souress of possible

YRLEMAks ermor.
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1. introduction

The NBS is conducting a long-term program of

_ physical atomic weight determinations using solid-

. and chremium [5].

SouTCEe Mass specr.mmetry Previous determinations
._ include silver [1],! chlorine [2], copper [3], bromine [4],
The present work extends the
atudy 1o magnesiwm.

A-number of masa spectromerric determinations of
magnesinm isotope abundances have been reported
in the Lteraware, including: Dempster [6], Blewett

- and Jones [7], White and Cameron [8], Hibbs and
. Redmond [9], White et al. [10], Dvaughiry et al. [11],

Shima [F2], and Catanzaro and Murphy [13]. Of these
studies, only the pioneer work of Dempater (#*Mg
=77.4%, 2Meg=11.5%, *Mg=11.1%) and the later
works of White and Cameron {(**Mg=T78.60%, =Mg
=10.115, 2¢Mg=11.29%) and Hibba and Redmond

- (Mg = 78.08%, ®Mg=10.03%, BMg=11.00%) were

~cenducted with the aim, or hope, of measuring abso-

lute values. The results obtained by White and

- Cameron [B] were accepted as bast estimates by the

ICAW (1961 Report) while those of Hibbs and Red-

- mond [9]), whick are virtually identical with the abso-

luie wvalues obtained in the present™study, were
apparently ignored. In any case, rone of the above-
noted studies included calibration of the instruments
with separated magnesium isolope mixtures, so none

. of the resulta could be considered absolute.

In th:hEresent gtudy the masa spectrometers nsed
were calibrated for biaz by the use of samples of

LFiures in brnrkets inds the Lib fer at ilbe en of this papar.

known jsotopic composition, prepared from nearly
pute separated magnesium isotope samples. The
measured biases were then used o obtain the absolute
magnesium isotope ratios of a reference sample of
magnesium metal. The atomic weight was then
calculated using masses from Matiauch et a). (14).

The collector and recorder systems used in this
laboratory have been designed so that any biases they
may coniribute are constant. The onily “random™
bias associated with the isotopic ratic measurementa
ig due o the mase-dependent frackionation of the iso-
topes during sonization, and this bias ia independent
of 1the isolopic composition of the samples. Thua, for
each instrumental system used in this study, a single
experimentally determined masa-dependent correction
factor is valid over the entire range of isotopic com.
positions measured [5]

The calibration samples were prepared by mixing
aliquots of “Mg 24" and “Mg 26" separated isotope
solutions. The use of the two extreme-mass isotopes
gives the maximom sensitivity for determining the
bias in the source region of 2 mass specirometer. Four
of the six calibration samples were prepared 50 as to
give ¥Mg/¥*Mg ratios which hbracketed the natural
MM/ Mp and ¥ Mg/ ¥ Mg ratios.  Amplifier attenuator
positions used for these samples were identical to
those used in the reference sample analyses, so that
amplifier attepnator corrections were unnecessary,
The other two calibration samples had unnatural
UM tMp ratios of approximately 1 and 2 and com-
parison of the comrection factors given by these rwo
samples with those given by the four “more-natural™
samples served as a test of the single-correction-factor
assumption.
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2. Experimental Procedure

2.1. Mass Speciromatry

Isotopic measurements of the calibration and refer-
ence samples were made with two different ain&]e-
focnsing  solid-source mass  spectrometers. (ne
instrument, M5-2, has a 6-in radins of curvature 60°
analyzer tube and 48° sector magnet; the other, M54,
has a 12-in radius of curvature 68° analyzer tube and
60° sector magnet. The electronic compoenents gmd
source and collector design are basically the same in
both instruments. A third instrument, M5-3, which
iz identical with M5—4 except that it has a ZJens in the
source assembly, was vsed to measure the isotopic
compositions of the separated jsotope solutions.
Triple-filament rhenium-ribbonr (1 30 mils) sources
were used and Mg* corrents were measored by means
of a vibrating-reed electrometer with an expanded-
scale recorder. Ratios were measured by varving the
magnetic field a1 constamt ion-accelerating potential
(kY on M5-2, 5 kV on M5-).

The magnesiom was deposited on the sample fila-
menrts in the form of aqueocus solutivns containing
5 mg Mgfml, 5 mg Ufml, and 10 percent HNO,. The
uranyl nitrate was added o all solutions 10 act as a
binding agent, becanse pure Mg} did not adhere well
to thenium flaments, One drop of solution {~ 100
peMg) was deposited on each sample flament and
dried with a heat lamp and an electrical current which
was slowly increased until an orange uraninm oxide
was formed.

To minimize the variability in isotopic fractionation
(the ®*Mg/®Mgz ratic osovally decreazed by approxi-
mately 0.5% during an analyses), all analyses were
performed in an identical manner. The temperature
of the tonizing filement {~ 2100 *C) was held constant
for all analyses by monitoring the strength of the Re+
signal. A strict pattern of fAlament heating was
followed and all data were taken on stable or slowiy
growing jon signals (5—~7Tx10-% A on M5-2 and
3-3x 1012 & on MS—4} between 25 and 48 min afier
the Alaments were turned on.  The peak-lop data were
taken by step-wise changes in the magnet current
ang each peak-top was monitored for 30 sec. All
analyses which did not have the normal signal-growth
pattern were discarded.®

Iomizing filaments were prebaked (12 hr at 5 A} in
a vacuum and under a potential field 300 V) to reduce
the Na+* signal {rom Lﬂe rhenium-tibbon, Although
there was no prablem in resolving the BNa and Mg
peaks, preliminary tests showed that the scattering of
secondary electrons produced by large Na* beams
could affect the baselines under the **Mg and Mg
peaks. The prebaking of the ionizing filaments, com-
bined with the efficient secondary electron sappression
grids in the collector, elitminated this problem. Aside
from an alcohol wash, the sample filaments were not
pretreated in any manner; prebaked sample filaments
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increased the lklihood of sample flake-off. The mag-
nesium  hackeround signal of the entire Glament
setup was negligible, being <2 3 10-1% A,

In preliminary studies, a small amount (< 199 of °
source memoty was sometimes detected, when sam-
ples of significantly different izotopic composition
were analyzed back-to-back. Experiments showed .
that the memory was due to particulate matter which
had Aaked off the sample filaments, during one ot more -
aborted analyses, and had adhered to the Arst or second
source plates. To insure against this memory effect, -
the shield and first two plates of the source were _
replaced with a clean set whenever a sample change
was made.

2.2, Purification of the Separated Ixotapas

Electromagnetically separated Mg and *Mg -’
isotopes, in the form of magnesiym oxide, were ob- .
tained from the Isotopes Division, Oak Ridge National
Laboratory of the Union Carbide Nuclear Company.
The #Mg( and *Mg0 were designated Series KM,
Sample 1256{A) and Series RS, Sample 12%(A), respec-
tively. The certificate of analysis accompanying each
sample included a semiguantitative spectrographic =
analysis which indicated that calcium was present in-
both samples at about the 0.2 percent level and that
several other elements could be present at concentra.
tions up to 0.05 percent. To reduce these impurities
to a level low encugh so that they could not ceuse a
sighificant error in the determination of the magnesium
ion in solutions of these isotopes, the separated isotope -~
pamples were further purified by a method, based on
work by Bricker and Parker [16] and Brunishoelz [17],
which had been previously found by this laboratory to
be effective in remaving these impurities and preparing
pure MgO.

Each separated isotope sample was treated as
follows: The magnesium oxide {about 1.7 g) was dis-
solved in 15 ml of (1 + 1) redistilled hydrochlorie acid
and the solution was filtered and diluted to aboot 300
ml. To this solution was added a solution coataining ..
12 g (a 1 g excess) of {ethylenedinitrilo) 1etraacetic
acid (EDTA} in sufficient dilute (1 +4) NHOH to just
dissolve the acid. [The EDTA was purified by dis-
solving it in sufficient dilute (1 +4} NH,OH to efect
solution and recrystallizing the EDTA by adjusting
the pH of the solutior to 1.0 with dilute (1 +4 re-
distilled hydrochloric acid. The recrystallization was .
repeated twice, The ammonium hydroxide was pre-
pared by passing ammonia gas into water. ]

The solution containing the Mg isotope and EDTA
was adjusted to pH 4.0 with dilute NHOH and sl
lowed to stand at room temperature for two days. _
The magnesium salt of EDTA (MgCioH;10:N:H:0)
began to form after approximately 1 hr and precipi- -
tation was substantially complete {= 9B%) at the end
of two days. The precipitated Mg EDTA salt was
recovered by filtering the solution through porous
glazs and was thorooghly washed with water. The
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salt was dissolved in dilute NHyOH and reprecipitated
as before. The Mg-EDTA from this second precipi-
tation was transferred to a Vycor dish and dried. The
temperature was slowly increazed until the salt de-

£ composed, and the residue was converted to MgO by

ignition for 8 hr at 800 *C.

*7 Samples of the purified *Mg0 and #¥MgO were

“
.

L5

analyzed by quantitalive emission spectrography.

“The resulis of these analyses are shown in table 1.

The concentration of each of the detected elements
was low enough so thar their totai could not cause a

~ significant error in the maghesivm concentration de-

terminations, To conserve the samples, the alkali

" metals were not determined. However, 1ests showed

b

that when natural MpO, 10 which had been added
0.1 percent each of sodium, potassivm, rubidium, and
cesium, was purified by this method, none of the aikali
metals waz detected in the purified product, indicating

»- that the concentration of each had been reduced to

"

less than 0.0001 percent.

-

L}

Y TABLE 1. Resulis of spectrochemicsl analysis of perified froiape
semples
*
- Quanilimsive {widb standordsp & tiom of oms
Element ML "D Esimated Emils
of davecabon
‘ xs N i s
. B — Z az
cd - - 1.
Cr - - 2
W Cu 1 =] a1
Fe < <] a5
In I - 1.
" Pl - - 2
Mn - - 05
i - - 1.
Sn - - 1.
5i =1 =1 a5
Ti 1 - I
¥ - - E}
In -

Semlquandiaove (wiehoun sLawidards) weiisacan of cuncas Rtk Tanpes

L) &
Al - (e L0 h — o Ll
- Ca 10,1000 1 —0, 01 <= (hO0E
];:1 = 00001 = 0.{H

Mates: A { —), ot deaetied: <. bean than,

.. 2.3, Prepovation and Mognesium Concentration of

"

tha Seporated hotops Solutions

The purified *Mg0 and #*Mg0 samples were dis-
solved in dilute HNO; and the solutions were evapo-
rated to near dryness to eliminaie most of the excess

* nitric acid. The residues were taken up in water and

diluted to approximately 30 ml. The solutions were

“ then fhered and transferred to 1) ml wvolumetric

flasks whose necks had been cut off 50 that only about
1 em remained. The solutions were then diluted 10
- abour 65 ml and thoroughly mixed by switling the

B flasks for several minytes. Each Aask was then sealed

with a rubber zerum septom and left avernight in the
case of a semimicrobalance, to insore that thermal
equilibrium was achieved. The faske: and contents
were then weighed on the halance to =002 mg. Sam-
ples were withdrawn from each Aask by inserting a
platinom needle, attached with a Kel-F hub 1o a glass
hypodermic syringe, through the rubber septum and
withdrawing the desired amonnt of solution. A second
needle which just punctured the septum served as a
vert. The syringe and needle were washed with
distilled water and ihe washings were combined with
the bulk of the sample in a 1{0) m] beaker. The weight
of the sample waz determined from the weights of the
flask before and after the withdrawal of sclotion.

Four samples of from 7 to 8 g each were withdeawn
from each solution by this method. The quantity of
magnesium in each of these samples was from 4.0 to
4.5 millimoles {mM}. Each sample was concentrated
10 a =mall volyme by evaporation and transierred 1o a
15 ml platinum crucible. The beaker was washed
several times with water and the washings were canght
in the platinum crucible. As necessary, the contents
of the erucible was concentrated by evaporation, to
make apace for the washings. Two ml of (1+1) re-
distilled sulfuric acid was added and tlie solution was
evaporated to constant volume on a steam bath. The
ctucible and conlents were transferred to a hot plate
and the temperature was slowly increased until fumes
of sulfuric acid were noted. The crucibles were then
cooled, the contents taken up in water, and the
evaporation to fumes of sulfuric acid was repeated.
This process was repeated a third time, to msuce
removal of nitrate and chlotide. [Tests with solutions
of natural magnesium nitrate showed that after this
sulfutic acid tresiment the nitrate content was reduced
to less than 0.001%, based n a colormetnic determina-
tion vsing brucine sulfate(l8), When aolutions of
natural magnesium chloride were treated in the same
manner, the chloride content was reduced 10 less than
(.0005%, based on a turbidimetric silver analysis{18).]

At this point, the salt contained in the crucible was
magnesium bisulfate, MgHS0,)e, which loses H.S0,
at about 400 °C, to form MgS50, Afer the fumes of
sulfuric acid had been driven off the MgS(), was ig-
nited at 600 “C overnight in an electric furnace.

The crucible was covered with a small piece of
platinum foil and the furnace was cooled to 500 *C.
The crucible was transferred to a special individoal
desiccator which was kept in an oven at 150 °C 1o
leagsen the thermal shack of transfer. [The individual
desiccator was constructed by sealing a small
drying bulh to a 70 ml glass weighing bowtle. The
drying bolb was packed with PoOy; and closed with a
rubber stopper, when cool.] The desiccator containing
the covered crucible was transferred from the aven,
cooled, stoppered, and allowed to stand 4 hr to insure
that thermal equilibriom was attained. The covered
cricible was then weighed against time on a micro-
halance becanse of the hygroscopic nature of mag-
negium sulfate, The weight was recorded each minute
for 5 min. The weight at “zero time” was determined
from a weighttime plot. The weight of magnesiom
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sulfate was equal to the “zero lime" weight minus the
weight of the crucible and cover. All weights were
corrected to vacuum,

This procedure of ignition, cooling, and weighing was
repeated until a constant weight was obtained for the
magnesium sulfate; that is, until the weighings agreed
to within 50 pg.  For simplicity of calculation, the
average of the two weighings was converied io milli-
moles (mM} of magnesium using the 1964 atomic
weights [19] for sulfur and oxygen and a calculated
atomic weight for the isotopic magnesitm based on the
OENL analyses. The results of thase determinations
are shown in tabie 2,

This method for the determination of the concentra-
tion of the magnesium isotope solutions was adopted
after it became apparent that none of the conventional
methods for magnesium analysis were capable of
yielding precine enough results. It is a valid method
as long as the purity of the magnesium sulfate is known.
As stated previously, the total of the cationie impuri-
ties, as determined by emission apectrography, would
cause & negligible error, and the only two likely antonic
jmpuyrities, nitrate and chloride, would have besn
reduced to negligible amounts by the repeated sulfuric
acid evaporations.

Tabie 2. Concentration &f magresium isviope solutions

Sein Smmp e W sidn Mg Lome- wdn
Mo Myl olm
1 M mi
~Mg 24" 1 Lﬂm 203714 DAEMTL
I TATIEE 171N 57RO
3 T 3T . 1HaLES SETRE
+ 1.8 40rxrTel Lori
Avg, QoRETEEA Y
VMg T 1 T 42 101 g |
2 74T AN gl
4 170054 03N SR
+ 1504 inmla: EoLois
Ava, 0320
1

" The stimdwrd aimor of the avevige in caboulsied 1 be G.00006T ind the ssoedamay of
the valuy of eqmegutraton st the 95 percant comhdency Lgvel iy QUD0IAL BT ALl wolm.

Thiz method for determining the concentration of
magnesium nitrate solntions was tested on solutions
containing known amounts of magnesium. Four
such solutions were prepared from high purity
(99.99+ %) magnesiam metal crystals in the approa-
mate concentration of the isotopic solutions. Four
samples contaipning from 3.8 to 5.5 mM of magnesium
were withdrawn from each solution and the magne-
sinm ion concentrations were determined as described
abave., Comparison of the known and measured
concentrations of the four solutions showed that:
{a) the concentration of magnesium ion as determined
by this method agreed to within 0.0} percent of the
known magnesium concentration, (b) systematic errors
were negligible, and (¢} the analyses of the four solu-
tions were of equal precision.

From these analyses and from the analyseés of the
separated isotope solutions the standard deviation of
an individual measurement of the concentration of a

magnesium solution wa=s computed to be 0.000133 mM
Mg/g soln, with 18 deg of freedom. The standard
error of the average of four determinations is therefore .-

@%‘}:—3‘3 ar 0,000067 mM Mg/g soln, |
and the uncertainty of the concentration is”
2.110 = 0.000067 or 0000141 oM Mgfg soln (95%

confidence limita). This corresponds to an uncer- -

tainty of 0.025 percent for sclutions containing I]55
mM Mg/g soln.

2.4. lotople Analyses of the Sepurated lsetope Solutions

The separated isotope solutions were analyzed five
times each on a 12-in. mass spectrometer equipped
with a Zlens (M5-3). The source was dismantled
and thoronghly cleaned before the analyses of esach
solution; clean spurces gave pegative memory tests, »

Because of the large ratios involved, accurate analy-
sis of the separated isotope solutigns required larger -
jon currents than were used in the analyses of the
calibration and reference samples. These larger -
signals (3—4 X 10-11 A) ware obtained by a combina. -
tion of the Zlens source (a gain of % 4) :and the use of
alightly higher sample filament tempetatures. The .
bias for this analyiical set up was zero, as determined
by analyses of calibration sample No. I {see below)
under the identical analytical conditions.

TasLE 3. [fsotopic cn:‘}wmm of separcted magnesinm ftoiopes
in colibration somplex

Laghops

“hg 34 -E
||
-
Mg 5 -
e

*The uncertalwtits are basad i tbe 95 perottl oonBdence liote oo the ratic deter-
mbnalmns, i

Tectapio oompostion (alom Pt

90,5562
LY -
JALEE1

G375
AATTE
P 1Y

0184 *

=041

The isolopic compositions of the separated isotopes
are given in table 3. The mutuPu: compositions re-
poried I:rg‘ OBRNL are “Mg 24" 99.96+0.02 atom .
percent #Mg, 003 =001 atom percemt ¥Mg, and
< 0.02 =001 atom percent *Mg; “Mg 26," 0.42 =0.02 -
atom percent #Mg, 0.42 £0.02 atom percent ®*Mg, and
9916 =005 atom percent ¥Mg. The ORNL limits
quoted express the precision of the measurements.
From known sources of systematic error, the abaolute
error is estimated by ORNL to be less than 1 percent.

2.5. Paporation of the Calibration Samples

Six calibration samples were prepared by mixing
weighed portions of the “Mg 24" and “Mg 26" solu-
tions to produce ratios ranging from *Mg/™Mg=1 10
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£ #Mpi¥Mz=8.2 (table 4}. The portions were with-
drawn from the fasks and weighed in the manner
* previously deseribed. To eliminate any possibility
., of change in concentration of the isotope solutions
with time, the portions for the calibration samples
... were withdrawn from the flasks on the same day that
the samples for determining the magnesinm concen-
*; tration were withdrawn.

N

Taare 4. Comporition of magresivm colifrgeion samples

N
Sumple Lo pote Wi poln Comt, soln g reepiu i
[ Na, Mg Mgig sdn
N i M
1 o I.ﬂfﬂ“ i {54803
x 108547 SanT S0
%
1 e 200208 Lyt ] 1123445
» L1635 STNT 0500575
" I = ST ST 2R
" LERS E000T 0.ABG06S
L]
- v - AT LS57865 2748714
m 0.54925 Soqe
! ¥ 1) 500471 L557M60 £.797521
25 QT 02 B 40ETIS
h
¥I M SN 5T JAAAA4Y
F-.3 AT SF02 0300259

"

Each calibration sample was thoroughly mixed by

. stirring, and concentrated te a amall volume by evapo-
ration on & steam bath. Since pure MgQ did not

o adhere well to the rhenium flaments, uranyl nitrate
was added to act as a binding agent. The urany}

v nitrate was prepared from standard reference material
950a, Uyy, pranium chemical standard, which has a
magnesinm content of only one part per million. Suf-

. ficient nitric acid was added so that the final solution

- contained 5 mg Mgfmi+5 mg Uiml and was 10 per-
cent HNO,.

h

[

2.6, lsotopic Analyses of the Calibration and Referents
= Samples

Three complete sets of analyses of the calibration
 and reference samples were made, 1wo on MS-2 and
one on MS—4, Each set consisted of eight analyaes
- of the reference, in four sets of two, and two anal-
yses (made in succession} each of the six calibration
* samples; with duplicate reference analyses being
made before and after successive duplicate analyses
of two calibration samples. The *Mg/~Mg and
MM /®Ms ratios were measured in the analyses of
the reference sample but only the *Mg/**Mg ratio
. was measured in the analyses of the calibration
samples.
- The eatire source was dismantled and cleaned be-
tween the twa complete seis of analyses on MS-2.
- The shields and first rwo plates of all sources were
replaced with clean sctzs whenever a sample change
was made. With this precaution, no memory effects
. were aHed.

3. Resulis and Discussion

Table 5 summarizes the results for the six calibra-
tionp samples. The mean correction factors given in
thiz table and used in subsequent calculations are
averages of the reaplts of only the four calibration
samples with approximately normal #Mgf*Mg ratios
I, Iv, V, andl?'t?n. The two “*abnormal™ calibration
samples (I and IT) were prepared and analyzed to show
that the hias (per mass unit) of each instrument is
single walued oyer the entire range of isotopic com-
position. The agreament between resulis is well
within analytical error. Had the results for calibra-
tion samplea I and I been included in the averaging
for the fnal cotrection factors, an estimate of possible
amplifier attenvator errora woold have had to have
been included in the final etror statements, since the
attenuator positions used in the analyses of these
two samples weve different from those used in the
analyses of the reference aample.

The differences between the correction factors for
M52, MS—4, and M5-3 (zero bias) ia due primarily
to the different tachniques vsed on each instrument.
The ¥Mg/*Mp and MMgf¥Mp ratios dacrease steadily
during an analysis; the hnger the sampie flament
temperature, the higher the rate of change of these
ratips. The technigqoe used in MS—4 included the
lowest sample filament temperature and smallest ion
signals. Thiz technique gave the asmallest change
in ratio with time, resulting in the best precisior, but
highest observed hias.

TaBLE 3. Determination of moss spectramerric biga

Inatopic e, Wig™My Caobroation Tacter
Calibra: {7 monns mmikn]
IHIILE
sampl
Na Tabe MS—Xap | MS—2E ME—4 Mi-3 M54
(Al w¥h]
I LODS0S5 1015 LOTZI ™ 132035 LASAESE LR R
1] LBATSY 1 A9G05 190N 191525 L Sass1
m AT & 12T &7 I445 & TI65G T Sl
v B2 22T R30S #.33550 292114 H8T10
¥ ST 01T 101215 70000 FI0GTH TR
L) TAN L2 1.50615 TATRSS 159850 Rl ] ST
Muonn of snmples UL IV, ¥ wmd YL ] 001B0L LSBSEE

Tahle 6 gives the ohserved and corrected magnesium
isotope ratios for each mass apectrometer, and the
average values, with unceriainty components, The
correction factors for ¥*Mg/*Mgz were calculated by
azsuming the hiases to be one-half of those measured
for the #*Mg/*Mg ratios. The atatistical error per
analysia was somewhat greater for MS-2 than for
M54, However, since two sets of analyses were
obtained on M5-2, the final standard errors for each
mass spectrometer were almost identical and they
were given equal weight in the averaging.

With the nuclidic masses given by Mattauch et al.
{14), the results yield an atomic weight of 24.30497
+0.00044 on the unified scale (120 =12). These cal-
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TABLE 6. Obserped arnd corrected lantope ratios for the reference

emple

M Obwenrved rmbid Caomrecon esors Carracted rablios

apec:

-

eter | Mg | WdgteMy | UMpaMe | UMM SMaftME Sy
MS=2 O L251420 D.1382371 0995801 0991801 0266318  0.139379%
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Uneertadndy nty
5 panca © Lints 0o bt A4 b mcmation = (LONMMIT =4, 000852
Bounds duwe ta possible sysiematic eomr in chemical

analysrn = 000098 = 0,000
Bounds due to passible sysiemalic emer in isctopic

dtom oF aeparated butop = OD0MNME = 0, Do

G
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the e wo Lhe
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datwrminubeos and the bapiw covaring aloscts of

B,
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wi anaintes of pramible oetemanie

TaBLE 7. Summary colcwlotiens of the otomic weight of magnesiim

Uncertainty composents.

Value Duarall Possibde FPoaxikie
liomit af s MY By stamatls
gt mpectromeia eoreT im ‘=oror ik

ptical hemleal paition
o analyaen af separatad
inotopes
Akt H0NT =+ i + i = 000 145 = (im0
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(- 12
iy 230850407 = D000
mhig 24. DRG0 = OR)
i AR + AR
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=hig 10L003 % 008 = 00T + ezl = na?
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Hlﬁ 0. Jeed + .nli =+ {MekDE] © + {000 = (D5
23 L1393 + D026 * DLaS* =+ GhRT = _{Wa Wk

*The overall liomh of error in Lbe sum
luniis for the rashn Jetermbnarbens wnd the

puanbble ayscamisle arror.

*From 1

"95 perent m:nﬁd:qct ['TrES
4 Lithe basnd om %5 parcenl conlidencs Limiis om isotopie rabice
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culations are summarized in table 7. The value given
here is significantly different from that presently ae-
cepted by the ICAW(24.312).

Catanzaro and Murphy [13] report no variastions in
the isotopic composition of 60 sampies of natural mag-
negium from various localities and origines, so the
atomic weight of magnesium should be constant.

We are indebted to Mrs. Martha Darr for the spec-
ltochemical analysis of the magnesium isotope sam-
ples and to Hsien H. Ku for the statistical analysis
of the experimental data,
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